Peripheral blood and splenic lymphocytes from rabbits immunized with Pasteirella tnmultodida by various schedules were stimulated to undergo blast transformation in vitro in response to this antigen. Repeated immunizations suppressed this response.
Peripheral blood and splenic lymphocytes from rabbits immunized with Pasteirella tnmultodida by various schedules were stimulated to undergo blast transformation in vitro in response to this antigen. Repeated immunizations suppressed this response.
Many established procedures for the production of antibacterial antibodies in laboratory rabbits recommend a series of closely spaced, intravenous injections of bacterial cells or components (2, 3, 6 Immunized animals received intravenous injections of boiled P. mnultocida as per the following schedules.
All preimmune sera were collected 10 days before the injection regimen began. Group I received one injection on day 0 and was assayed on day 8. Group lI received injections on days 0 and 4 and was assayed on day 8. Group III received injections on days 0, 2. and 4 and was assayed on day 8. Group VI received injections on days 0, 2, 4, 7, 9, and 11 and was assayed on day 15. Group VI-rest also received injections on days 0, 2, 4, 7, 9, and I1, but was rested for I week before assay (day 22). Groups were numbered according to the number of injections received, e.g.. Group I received 1 injection, Group VI received 6 injections. The volume of the first injection of P. inultocoida was 0.5 ml, the remaining injections were 1.0 ml.
On each day of assay. the animals (two to four per group) were bled by cardiac puncture and then sacrificed with an intracardiac or intravenous injection of 1.5 ml of Euthanol. Blood was defibrinated, a portion was removed for the determination of antibody titer, and peripheral blood lymphocytes (PBL) were prepared (5). Spleens were removed, and splenic cell suspensions were prepared as well (5) . Both In contrast to the decline in lymphocyte responses that was observed for animals that received more than three injections of P. miltocida, the levels of anti-P. nidlto(cida IgG in the sera of all of the immunized animals increased dramatically, regardless of the number of immunizations received (Table 1) . Thus, the depressed blastogenic responses of lymphocytes from group VI were not associated with a concomitant depression of circulating antibody titers.
In the present study, we demonstrated that extensive, systemic immunization of rabbits with large doses of boiled P. mnultocida can lead to suppression of specific antigen-reactive lymphocytes as well as diminished nonspecific cellular responses to T-and B-cell mitogens. Whereas two or three immunizations resulted in the presence of antigen-reactive lymphocytes in the blood and spleen, six immunizations reduced antigen-specific responses to the levels observed in unimmunized controls. These results are compatible with the studies reported by Gershon et al. (4) and Bash and Waksman (1) in which nonspecific suppressor T cells were elicited in mice and rats given a massive dose of antigen. In these studies, large intravenous doses of antigen (ovalbumin, sheep erythrocytes, bovine gamma globulin, bovine serum albumin) led to suppressed responses in vitro to both specific antigen and mitogen (phytohemagglutinin). This suppression disappeared within 1 week after immunization, presumably due to clearance of antigen. We also observed a reversal of suppression in group VI-rest, which was assayed 1 week after the last immunization.
Although lymphocytes from animals that received more than three injections of P. multocida lost reactivity to this antigen, the production of circulating antibody in these animals was not impaired. Since all immunized groups produced similar levels of specific antibody, it is likely that the first immunization triggered the differentiation of antibody-producing B cells. This event, once underway, would have been unaffected in the time frame of these experiments by the subsequent development of a population of suppressor cells that was induced by further immunizations.
Our findings suggest that immunization schedules recommended for the production of hightiter antibacterial antisera can suppress lymphocyte transformation responses to the specific antigens involved. Whereas 1 week of our immunization program led to the development of specifically sensitized lymphocytes in the blood and spleen, additional immunizations eliminated these responses. This information is presented to suggest that caution be exercised when antibacterial immunization regimens are designed. A program intended to establish specific immu-' nity and protection in an animal, although adequate for the production of antibodies, may become suppressive to lymphocyte populations which, at an earlier point in the immunization schedule, could be stimulated to undergo blast transformation by the specific antigen.
